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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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4) [3 Claim(s) 1.3-9 and 11-15 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 
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DETAILED ACTION 
Claims 

Claims 1, 3-9, and 1 1-15 are pending. Claims 2 and 10 have previously been cancelled. 
Claims 11-15 have previously been added. 

Priority 

Priority to Japanese Patent Application No. 2001-049492 (Feb. 23, 2001) is claimed. 

Claim Objections 

Claim 6 is objected to because of the following informalities: 

As to claim 6, Applicant recites that the scanning line has a projecting portion 
overlapping at least one of said contact hole and said region where disclination occurs and 
shielding light. Such a limitation is confusing. The claim language is confusing because "at least 
one of contradicts "and " Stating that the projecting portion overlaps at least one of the contact 
hole and disclination region means that the projecting portion overlaps either the contact hole or 
the disclination region but not both. Incorporation of "and" means that the projecting portion 
overlaps both the contact hole and the disclination region. 

Furthermore, it is not clear as to whether the shielding light is another region or whether 
the projecting portion acts as a light shield. 

For examination purposes, the Examiner presently interprets the limitation to mean that 
the scanning line has a projecting portion. 
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Appropriate correction is required . 

Claim 8 is objected to because of the following informalities: 

As to claim 8, Applicant recites that the projecting portion forms electrostatic capacitance 
between the wiring. Such a limitation is unclear. The claimed language is unclear because it is 
not known between what elements the electrostatic capacitance is formed. Because it is not clear 
as to what the projecting portion overlaps, it is also not clear as to between what elements the 
electrostatic capacitance is formed. The electrostatic capacitance is formed between the wiring 
and what else? 

For examination purposes, the Examiner presently interprets the limitation to mean that 
the projecting portion forms an electrostatic capacitance. 
Appropriate correction is required . 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 4, 5 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
United States Patent 6,147,722 (to Shimada et al.) in view of United States Patent 5,317,432 (to 
Ino). 
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This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

As to claim 1, Shimada discloses a pair of substrates (Prior Art Figure 28, substrates 120 
and 122), a liquid crystal sealed between said pair of substrates (Figure 28 LC 1 12), a plurality of 
gate signal lines and source signal lines crossing each other (Figures 16 A&B and 19), a 
switching element having one end of a current path connected to the corresponding data line and 
a control end connected to the corresponding scanning line (Figures 16 A&B and 19), a wiring 
connected to the other end of the current path of the switching element (Figures 16 A&B and 
Figure 19), an insulating layer being formed on said wiring and having a contact hole through 
which an end portion of said wiring is exposed (insulating film 136 of Figure 28), a pixel 
electrode being formed on said insulating layer and electrically connected to the end portion of 
said wiring through the contact hole (Figure 19, pixel 140); and an alignment film being formed 
on said pixel electrode and in contact with said liquid crystal (Figure 28, alignment film 150), 
wherein said contact hole is formed at a position overlapping a region where disclination occurs 
(Figure 16A and Figure 16B). 

Please note that the pixel electrode is connected to the switching element through at least 
a wiring. The wirings of the switching element all have at least some type of shielding property. 
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Shimada does not appear to explicitly specify wherein said insulating layer is formed of a 
plurality of laminated insulating films, the insulating films have openings individually which 
form said contact hole in a tapered shape as a whole. 

Ino teaches and discloses a liquid crystal display device with a capacitor and a thin film 
transistor in a trench for each pixel wherein with reference to Figures 24 and 3 1 by way of non- 
limiting examples, a first polysilicon layer (134) is formed on an insulating substrate (131) and a 
silicon oxide film (137) is formed on the first polysilicon layer (13 1) as a laminated structure 
(Figure 24, see also Figure 31 - insulating base 308, insulating film 309, resist 321 and opening 
322). The films have therein a tapered shaped contact hole (at least opening 322 of Figure 31). 
Ino teaches that in the case that the substrate has a laminated structure of an insulating substrate 
and an insulating layer, an etching rate of the substrate as a whole can be improved (Abstract and 
entire patent). 

Therefore, it would have been obvious to one of ordinary skill in the art of liquid crystals 
at the time the invention was made to modify Shimada in view of Ino (1) to improve upon the 
etching rate, (2) to form a tapered trench having a given depth in one step thus improving yield 
and also (3) to prevent disconnection (entire patent and Column 6, Lines 36-50). 

As to claim 4, the wiring is made of a light shielding material and said contact hole and at 
least a part of the region where disclination occurs are shielded by said wiring (Shimada Column 
7, Lines 61-63). 

As to claim 5, the scanning lines and the data lines bounds a plurality of pixels each 
having said contact hole and said contact hole in the pixel is provided at a downstream in a 
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rubbing direction with respect to the switching element of other pixel adjacent to the pixel 
(Shimada Column 14, Lines 45-57). 

As to claim 12, the boundary of the first and second regions of on source signal lines is 
covered with a light-shading film (Column 7, Lines 49-52). 

Claims 3, 9 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over United 
States Patent 6,147,722 (to Shimada et al.) in view of United States Patent 5,317,432 (to Ino) and 
further in view of United States Patent 6,1 18,505 (to Nagata et al.). 

As to claim 3, Shimada does not appear to explicitly specify that the insulating films 
include a passivation film formed on the switching element, a color layer formed on the 
passivation film and a flattening film formed on the passivation film and color layer where the 
contact hole includes openings formed in the passivation film, the color layer, and the flattening 
film respectively and the openings being formed in a tapered shape as a whole. 

Nagata teaches and discloses a liquid crystal display device having a color organic film as 
an interlayer insulator (Title, entire patent). In regard to Figure 5B, by way of non-limiting 
example, a color organic insulating film (31) has a tapered wall shape to form a hole and an 
overcoat film (32) formed on the color organic film (3 1) also has a tapered wall shape to form a 
hole. The inner wall of each contact hole (33) is in a gentle taper shape so that the pixel electrode 
(15) is not disconnected (Column 14, Lines 23-29). 

Therefore, it would have been obvious to one of ordinary skill in the art of liquid crystals 
at the time the invention was made to modify Shimada in view of Ino to prevent pixel electrode 
disconnection. 
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As to claims 9 and 1 1, Applicant's recited method steps would have been obvious to one 
of ordinary skill in the art of liquid crystals at the time the invention was made in light of the 
devices as taught and disclosed by Shimada in view of Nagata. 

Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over United States 
Patent 6,147,722 (to Shimada et al.) in view of United States Patent 5,317,432 (to Ino) and 
further in view of United States Patent 5,831,707 (to Ota et al.). 

As to claims 6 and 7, Shimada does not appear to explicitly specify that the scanning line 
has a projecting portion overlapping at least one of the contact hole and region where 
disclination occurs and shielding light, a black matrix has a wide portion overlapping a region in 
the pixel between said data line and the projecting portion and the projecting portion forms an 
electrostatic capacitance between the wiring. 

Ota teaches and discloses an active matrix type liquid crystal display apparatus in which 
an insulating black matrix is formed at an interval between a pixel electrode and projection 
portion of a scan line (Column 22, Lines 29-33). The interval between the pixel electrode and 
projection portion is a necessary interval (Id.). The unnecessary intervals to which the reference 
refers, are those intervals other than the necessary interval between the pixel electrode and the 
scan line. Such a configuration improves contrast ratio (Id.). 

Therefore it would have been obvious to one of ordinary skill in the art of liquid crystals 
at the time the invention was made to modify Shimada in view of Ota for improved contrast 
ratio. 

As to claim 8, the projection portion of the scan line forms an electrostatic capacitance. 
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Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over United States 
Patent 6,147,722 (to Shimada et al.) in view of United States Patent 5,831,707 (to Ota et al.). 

As to claim 13, Shimada discloses a pair of substrates (Prior Art Figure 28, substrates 120 
and 122), a liquid crystal sealed between said pair of substrates (Figure 28 LC 1 12), a plurality of 
gate signal lines and source signal lines crossing each other (Figures 16 A&B and 19), a 
switching element having one end of a current path connected to the corresponding data line and 
a control end connected to the corresponding scanning line (Figures 16 A&B and 19), a wiring 
connected to the other end of the current path of the switching element (Figures 16 A&B and 
Figure 19), an insulating layer being formed on said wiring and having a contact hole through 
which an end portion of said wiring is exposed (insulating film 136 of Figure 28), a pixel 
electrode being formed on said insulating layer and electrically connected to the end portion of 
said wiring through the contact hole (Figure 19, pixel 140); and an alignment film being formed 
on said pixel electrode and in contact with said liquid crystal (Figure 28, alignment film 150), 
wherein said contact hole is formed at a position overlapping a region where disclination occurs 
(Figure 16A and Figure 16B). The wiring is made of a light shielding material and said contact 
hole and at least a part of the region where disclination occurs are shielded by said wiring 
(Shimada Column 7, Lines 61-63). 

Please note that the pixel electrode is connected to the switching element through at least 
a wiring. The wirings of the switching element all have at least some type of shielding property. 

Shimada does not appear to explicitly specify a black matrix overlapping data lines and 
that has a wide portion overlapping a region in the pixel between said data line and the projecting 
portion. 
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Ota teaches and discloses an active matrix type liquid crystal display apparatus in which 
an insulating black matrix is formed at an interval between a pixel electrode and projection 
portion of a scan line (Column 22, Lines 29-33). The interval between the pixel electrode and 
projection portion is a necessary interval (Id.). The unnecessary intervals to which the reference 
refers, are those intervals other than the necessary interval between the pixel electrode and the 
scan line. Such a configuration improves contrast ratio (Id.). 

Therefore it would have been obvious to one of ordinary skill in the art of liquid crystals 
at the time the invention was made to modify Shimada in view of Ota for improved contrast 
ratio. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over United States 
Patent 6,147,722 (to Shimada et al.) in view of United States Patent 5,831,707 (to Ota et al.) and 
further in view of United States Patent 5,3 17,432 (to Ino). 

As to claim 14, Shimada does not appear to explicitly specify wherein said insulating 
layer is formed of a plurality of laminated insulating films, the insulating films have openings 
individually which form said contact hole in a tapered shape as a whole. 

Ino teaches and discloses a liquid crystal display device with a capacitor and a thin film 
transistor in a trench for each pixel wherein with reference to Figures 24 and 3 1 by way of non- 
limiting examples, a first polysilicon layer (134) is formed on an insulating substrate (131) and a 
silicon oxide film (137) is formed on the first polysilicon layer (131) as a laminated structure 
(Figure 24, see also Figure 3 1 - insulating base 308, insulating film 309, resist 321 and opening 
322). The films have therein a tapered shaped contact hole (at least opening 322 of Figure 31). 
Ino teaches that in the case that the substrate has a laminated structure of an insulating substrate 
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and an insulating layer, an etching rate of the substrate as a whole can be improved (Abstract and 
entire patent). 

Therefore, it would have been obvious to one of ordinary skill in the art of liquid crystals 
at the time the invention was made to modify Shimada in view of Ino (1) to improve upon the 
etching rate, (2) to form a tapered trench having a given depth in one step thus improving yield 
and also (3) to prevent disconnection (entire patent and Column 6, Lines 36-50). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over United States 
Patent 6,147,722 (to Shimada et al.) in view of United States Patent 5,831,707 (to Ota et al.) in 
view of United States Patent 5,3 17,432 (to Ino) and further in view of United States Patent 
6,118,505 (to Nagata et al.). 

As to claim 15, Shimada does not appear to explicitly specify that the insulating films 
include a passivation film formed on the switching element, a color layer formed on the 
passivation film and a flattening film formed on the passivation film and color layer where the 
contact hole includes openings formed in the passivation film, the color layer, and the flattening 
film respectively and the openings being formed in a tapered shape as a whole. 

Nagata teaches and discloses a liquid crystal display device having a color organic film as 
an interlayer insulator (Title, entire patent). In regard to Figure 5B, by way of non-limiting 
example, a color organic insulating film (31) has a tapered wall shape to form a hole and an 
overcoat film (32) formed on the color organic film (3 1) also has a tapered wall shape to form a 
hole. The inner wall of each contact hole (33) is in a gentle taper shape so that the pixel electrode 
(15) is not disconnected (Column 14, Lines 23-29). 
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Therefore, it would have been obvious to one of ordinary skill in the art of liquid crystals 
at the time the invention was made to modify Shimada in view of Ino to prevent pixel electrode 
disconnection. 

Response to Arguments 

Applicant's arguments with respect to claims 1, 3-9, and 1 1-15 have been considered but 
are moot in view of the new ground(s) of rejection. 

In view of the Appeal Brief filed on January 3 1 , 2005, PROSECUTION IS HEREBY 
REOPENED. 

To avoid abandonment of the application, appellant must exercise one of the following 
two options: 

(1) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply under 37 
CFR 1.113 (if this Office action is final); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied by a 
supplemental appeal brief, but no new amendments, affidavits (37 CFR 1.130, 1.131 or 1.132) or 
other evidence are permitted. See 37 CFR 1.193(b)(2). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeanne A. Di Grazio whose telephone number is (571)272-2289. 
The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim, can be reached on (571)272-2293. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jeanne Andrea Di Grazio 
Patent Examiner 
Art Unit 2871 
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